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must be satisfied.   Hence arises a vertical motion of the surface, which is the
proximate cause of the " crispations " usually to be observed under these
circumstances.    In  considering this  question  we  may  leave the   force  of                                    I
gravity out of account, inasmuch as the period of free waves of length com-
parable with the diameter of the cylinder is much greater than that of the
actual motion.
In accordance with (5), if the fluid be treated as incompressible, we may take
<£ = an cospt cos nd rn + 2J.& cospt cos nd e~kz Jn (for),   ...... (20)
in which z is measured downwards from the surface, and k denotes a root of
Jn'(ka) = 0 ................................. (21)
The coefficients Ak are to be determined by the condition at the surface                                     |
which is simply <jE> = 0.    Thus for each value of k
<*n (Vl+1 Jn (kr) dr + Ak f V*a (kr) r dr = 0 ............. (22)
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Now (see Theory of Sound, §§ 203, 332)
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Jn (kr) dr = ~Jn (ka),       Jn* (kr) rdr = %a* (I - j^} Jn* (ka\
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so that
cos «J   * - 2TO» S                             ....... (23)
To calculate the kinetic energy we have to integrate <{>d<f>/dn over the whole boundary of the fluid. Now at the free surface 0 = 0, and at a great depth the motion becomes two-dimensional. We have therefore only to consider the cylindrical surface. By supposition Jn' (ka) = 0, and thus
-5 = _z = noLncin~l cos pt cos nd. dn    dr                       ^
We get therefore
fff                  e~kz    }
T = ^porfna™ co&pt   \\ 1 - 2n 2 77-5 - 2\ cos2 n6d6dz J J                ic cti — n
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(24)
The value of T is less than if the motion were strictly two-dimensional by a quantity corresponding to the length
For n = 2, the values of ka from (21) are 3'054, 6'705, 9'965, 13'1, 16'3, &c. ; and thus (25) becomes '2674 a.
U— 2ding air be called v, and if it become v', whether owing to a passage of the "bird ir another stratum or to a freshening of the wind in the same stratum, the gain (7i) of potent: elevation is given by
